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PRODUCT 

(57)Abstract: 

PURPOSE: To obtain a new protein containing a 
polypeptide having a specific amino acid sequence, 
exhibiting activity capable of imparting a beer yeast 
type cohesive property to yeast and capable of 
controlling cohesive property of yeast affecting taste 
of a product in brewing beer, wine, etc. 
CONSTITUTION: In brewing alcoholic drinks such as 
beer and wine containing a polypeptide having an 
amino acid sequence containing an amino acid 
sequence expressed by the formula and having 



Uci Hif us *u hu mi m v * 

r;iT '.jr. Ifl AM 1*\ A'* 



lit Liu All 

vi a 

SI? Scr 7»r Gin 2! a K7* Lcm Tr*. Vi! 
i 

i 

t 



t 



activity imparting a beer yeast type cohesive property j Jr u: =w awi i-vi *n a-« teu.fra r .a t.t w 



Yil Leu 7n A*» C-tt 
EJ3 



2» 



to yeast, this new protein is capable of controlling 
cohesive property of yeast by imparting or reinforcing 
a cohesive property affecting taste of the product or 
loosing or reducing a beer yeast type cohesive 
property. The protein is obtained by extracting total 
DNA by an ordinary method from cohesive beer yeast, 
carrying out polymerase chain reaction(PCR) using a 
part of FL01 gene which participates in cohesive 

property of yeast as a primer and using total DNA as a template to carry out cloning of DNA, 
integrating the resultant DNA into a vector to introduce the DNA into a hose cell and 
expressing the DNA in the host cell. 
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^■^^Sa £S& = -Ki**DNA , DNA &^tf^* 
^ K DNA *-;i*fflaBK*£S:tt**fc 
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coy ^ ; ibsss:«7 ^ / sfia^jMi-^^y^^ 

&*tfDNA . 20 



69T7 #g£D^^^DNA * fct«-<D*B*Wfi. 

m&mi 2] KKTYT2 , YESKT2, ifcttKN 

wtC3tcffla^^tu 

UM»9U 3 3 KKTYT2 {Cffl*.aZiitU 

fEi&tf)DNA . 
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[fl^Il 4] :/^^ KKNYES U*3^&**U 

- K-^-SiftiifiOTt^DNA . 

5 ^ f£^5&^bl40^T^HCfB*B£> 

DNA fc^t^^*^ K- 

DNA Wt^^tlUoT, tr-;i/»3ST«M£fett 
[Iff ^ 2 0 ] fS^19C2E3&£>S£S 6 i £ 



[0 0 0 1] 

»'>Lfe»*fe!SStS*iSfe. t^2DNA <D&& 
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[0 0 0 3] 

[0 0 04] e-;i«etiSSS:t^-;i/^:#t5(c^«:^"t 

< o t & < £ Bw»^s«E©9SBgsas*c «ffl 

-Sigfe^LT, FUJI. flo3, FLOS. sflU fsu 

1, fsu2. tupK cyc& cka2, FMClfr il*Z)i&&7% 
tf^ ba> KV TDNA e£tf>olil, ox 1 2&to^03q£7^d 

m^^^^o^T^M YEAST, 9, 423 (1993) 
jSiOTEAST, 10, 211 (1994)1. 4fe, FL05&fe*(7)i£ 

DKA aLSffi?5A^$S3^S>SZilA^**lTV^SCJ. 
Inst. Brew., 85 , 95, (1979) fcJitKurr. Genet., 2 
5, 196 (1394)] . 

[0 0 0 6] Lrt>* user's, rn^coiSfe?-^^^ 



[C 0 0 7] ±52(©J;^!!fc*«<7»®RtttC8B^-i-S«G 

^^i^£&tf£t*£fcV^$R5#&a [Agric. Bio 
1. Chem., 55, 1547 (1991)]. U^U&^b, ZCD±^ 

10 #£S*iTC*£ MKaa*!£ 88, 665 (1993)]. 

20 (flocailin)©N^(7)14^^T^y»BB?y^ FL01 
[PUfcb^SfcV^-^^fi^CAppl. Environ. Microbiol., 6 

o, 2754 (1694)] j^fefc±#3ft*i:*;tS>n©#, ~ 

[0 0 0 8] FLOl^^J^tDifife^^^Jffl-To^i: 
^Stlfe [J. Inst. Brew., 98, 313 (1992)] Q 

[Proc, Eur. Brew. Conv. 497 (1981)] £ l^lBBHfcfe 
[0 0 0 9] 

50 (2) ^lZ^-;i«eS!«KI'ttS:^#^*^«:^ 



(4) 

5 

[0010] (3) j:E^afef-DNA tfmisX. tr- 

i:; 

(4) JtiacDiftfeT-DNA <^«3K*fflI*J-tSri:tCJ:o 

(5) jda©^t^^4^^fe^t;BKiaaaffiisss 

[0 0 11} 

-floi a^iiWftttoM^i^Mcu #vvr\ r«> 

FL01ifi>&?-/)^^ £ tlT fe ^ T V * £ ffi 

-floi ifife^ £ mi b % <a * «g&f±<z> tsb tr - jvsm 

[0 0 12] r ^SiftKI3**BBe 
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[0013] *js^!^ ?afi«ite^!i5fe©Be^j» 

.0 - KT*££ffl#J*£tfDNA tattt&. fa T^^i 

^:b^^S^fJCDe>t>s 131 #@©^S»^e>349 S§£> 
[0 0 15] #$MM:*fc, KKTYT2 % YESKT 

osefe^a^te^fe^ifctij^^^itfeDNA & 

40 [0 0 16] ^^tc, MH^mA^^iStc 

[0017] ot, MMMt6. * 

50 Tiftg^DNAj h\^m&ZnR&J^&n$><7)£L 



~ — +* 



# 6/ 22 



■7 
/ 

[o o i b] <&mMffl%m& mmam%<Dm&&* 

[J. Bacteriol., 150 , 878 (1982)] jbt#*-M>£ 
ST, 7, 559 (1991)], afcS&H/M&li, "i&1^Tl^- 

[0019] rafo*,* HH^fc»»^^*»H£ 

K*i*o~fcttu '> v £<£:*>e-;i^ 
[0 0 2 0] <Lg-Flol^a> Lg-Flol JgSli, 
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cfctfSWflsfcte^a. Lg-Flol geti, ^ 4#tc-9- 
y^JPY^ft^ ' "fel/tf^x (Saccharorayces oerevisi 

ae) fr%ws&zti*>&%<nT$>'>), mwz^-jismmi 
^b£7* ;bess?iij ^tc^-;i/B^sM 

[0 0 2 1] *56^C!> nK^i^Wi^ 1 t^LfcT 
tt, ^J^^Jg^eFLOligfe^^SH^'J 

^^ffie^nsr^^awa^iaffiisH**^^- b^b& 
ttiKmisi±7$s8a$&ih ^^ou-fioi se^j: 

fcT-fe6, *^^5£fifeUT|D«>r. Lg-Fiol ^Sfei 

fcigaT&«>f loccul in \t ^(D^mmM^ V >T U 

^yfe S t\X V ^ S (*TQACLPVG*RKNCMN : * til^f^ ffi^A s o 
^T^^^^S [Appl. Environ. , Microbiol., 60, 27 

54 (1994)], xmuzjiVs w&xmmtfmn£titz.u 

-^l<Z)25#g^e J 40#g) . ^5$0goLg-Flol Sa^fl 
occulin ^-X&&£^t>tm&m^*X'lZ^\ b 

40 [0 0 2 3] <Xb-FL01 ift^7-> aSWrtU-F-Ql ift^ 

it, n&^x-fim®m^&ztiM-t*fefe&fr3L& 
-f:oi aasiTjf^iattSrn-Krfiasis^j^ 

§35^- K-r*ssa© f, j&-&trtt j &ffNA £&-g-r 



(5) 

9 

te^-j fcM-!>E15T-5*bTV^£>. b^b&tf£>, 3CO^ 
^fcltX"^ r Lg-FLOl ifife^j 

[0 0 2 5] UUHw|e«bfe*56^CQDNA 
#TF. r Lg-FL01 ifife^-DNA j t^^Ztt^^o 

[00 26] <j&mi$£> *55^<3DLg-FL01 JRfrfttlA 

V^t»ffcS*lfc»«:«:^*rfc*^**- Lg-FLOl 
^DNA **SAt-£>:*f&£: bTt*. afir?-X*(Z)4»^fe 

i£ (ANALYTICAL BIOCHEMISTRY 163. 391 (1987)30 

*-Ua^iVe^4x«*fcl^AT*;£& 

iciifi»&* r tcai»stc#A** £ ^ 

[00 2 7] Jiga^DHA 

ii^fr*BW8:Sv;i^-3t:-^#-) , yep ^ ® 
. ycp & cmmmei&&>tts wM$:%m&&£L 

b"C^£> ^o^SS^fe^^^^ b^^T^DNA ff^yfe 

#*o»«ffli/>^;v3fc?-^*-) < yip & ®ao 

» m^x^z^n^x^nzm^zttfxz 

p. 284), ^t:^t^Xii*^$€»c 
[0 0 2 8] /<^^-iC3fi^^*ftllSgS^StCl)NA 

^v-^-ifi^^o^;*^ Kfc&Af-BDNA BE 

^ic^^T. ^Abfciae^-DNA 
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^--ffifrfe^ CJ- Biol. Chem. , 257 , 3018 (1982)3 , 
d-x^yU-felz-S*-*— ^aC? [Nucleic Acids Re 
s.. 10. 7791 (1982)], ^UtO-^7itrt K — 3 — 
PSfft Koy^-intiKf- [J- Biol. Cheo., 254, 9 
839 (1979))aSSgBC«Je>tl-CV^itfe?ffl3lKO*,<7), % 

b<t;L AXWtw^*akfiUfc ! t/CO«>fSOT*^r«S-c«> 
£ a iyWW&iCli* ADH fflBAADC ) . CAPDH (g!I« 
CPD). PH0 , GAL , PGK , END , TRP . HIP m<b?Ut 
_ - $ * _ # - ^ ^ A^T-ft £><, 

[0 0 2 9] £<btC ig^^^U^-^-^^-r^^ 

3££-££3^«Jf£ T r*&2>.. Mill ±r^S*t--*f 

^BfeifittDSl^rfctfTSS. *3t(Ba>Lg-FL01 
ig&T-CNA ^^-r-5rhtC<fcoT, Lg-Flol 

Lg-FLOl »£s^DNA CD^IS. Lg-FLOl »fe 
^-CDU-Flol SB»*CH^r«>fig^ /ii:^^ ZfU 

T Lg-FLOl «fefWt6r^iao^ Lg-Flol S 

Kbf-DNA #AfcfcHU^T-TOK#A*-£Zfc#T- 
tS. ^<D#A(^J;t3T, h*«<©Sfefe«ONA 4^C0 
U-FL01 Jt^^^Ab^DNA hc^^tgfRl^S^-^ 
^K^®CDL6-FL01 «^##«T«*VTU-Flo 

tt$«^-t, ffl&e^«swwcAy-ieft 

to. r©J:t)^^^J^bTti. U-FL01 it^DN 
A 5:MtQ3i:iaoT, Lg-Flol ^35:^^^^ 
^^^^^f-ti^^^-DNA &mK~?Z??&* T> 

^■fe >x rn Awmzw? i:^-c^^ D 
[0031] ssssot i (6) t;^br-j:0 



* z : J 5 0 j 5 



# 3/ 22 



(V) 



11 



[0 0 3 2] 

Bfcn-K-rsU-FLOl ifefis^DNA A^^^n^o 
[0 0 3 3] 



10 



20 
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[^ss^n 

(i) e-;v^eo^14tc^#l-^iS^co^ 

■C, JSAT<7)S»«:^tebfi. ®&fcfcf-;i*©. KI084 
fttf;^ Ste*art<Z>;#v£ (J. Inst. Brew. , 93, 216-219, 
(1987))lcJ:oTfl&^£«fRS-&* ^W^CO^bf. 

<75iaaat*3B'WcTifeBu, o.m h>ta t 203 i&r^sL as® 

0DB00*2.0iia-SJ:^t:. BftlteJBfiHES (SOulM Ifffe 
tMJ9^ 0.3% PH4.6) ICSSKHU 

#rasMbfc#, bwc^twil ^a^^s'Jfe^ 

[0 0 3 4] 





so ga 


YNB w/o AA & AS * 


1.7 SA 


T i J at 






100 me/1 




100 mg/1 


* U * S. V 


100 me/1 




100 mi/l 




JOO mg/1 




100 mg/1 



ig#U »it»i^bfe#BiS*^. Hereford f><D#fc 
[Cell, 18. 1261-1271, (1379)] tCioTHSBL-fc. ffi 
ffi3n&DNAl«Mg*B33:HindIIl (<^-U>#-fct) Tr 

>7-f ;i/*-Hybond St (Tx^YAft) K~ r^^D 



fi^«^ot»^. VillenevetMeyeriD^ 
[Cell, 48,25-37 (1987)) ICioT^Sbfe. tf&Jlfc 

50* DttSO, IOdlM 'JA^rh'J^AlS 
®?S (PH7.0)] t?T*. lB$ra. oO'COO^il^oT^U 

[5D% (w/v) yj-tO-;!/, lOmM U A.g^g«» (pK7. 

o) , 0.4% (w/v) ya^7x-;vy;i/-] feith'ui© 

9i,W« (PH7.0) . 1% YXU-XZttVfr*T-n 



(8) 

13 

0 X, -^-Wnv^-f Genescreen-Plus (^r^7ti> 

Ol-y-dlZ— It, Genescreen-PlustC^J-Stit^D h 

[0 0 3 6] +Mf>^rfc f tOVif>^frtcyn--^i: 

SlCKMfilLfe. Teunissen £ (Yeast, 9, 423-427, (19 

AAACrcrrCATTGTTGTCAAA3' £5* TCGTTTCAGCAGCTAAAGTAT3" 

JfiB&ffiABXL-lW* (a, aOU Yeast Genetic St Z< 
ock Center) <7>^DNAfc^fc UTPCR&frfcVV £?CR 

45bpCODNAftfT^T 

jb^^JtfiU Prep-A-^ne (A-ft77Ktt) fe^v\ 
TBlRUfcDNAWTitfeWfc. ^WWT^tt. [a-32P] dCT 

**KI084Ctt. J¥^9.5kb, 5.4kb, 4.Skb. 3.7kb£7M*OFL 
84ttic:£3fe**^<**rei** W4.8kbi:3.7kb<02*<7) 

^3*©Hind:iI«f^T<3t)rt, »!l9.5kb©HindIIIWmc-aS 

^Stlf-, l^pfc Cc7)KI084^^.5kbOHindIIlSfT 

-FUJI (Lager Type-FL31) 
[0 0 3 8] (2) Lg-FL01igfe?O»^^S!^ 

1±> tb<t^2 *&<D&m%:r&fr^ty&-CM 
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[0 0 3 9] ( 3 ) Lg-aOlifife^c^SP^^^Kpnl 
EI2lCwLfe*!lR8a«4filH«:^i:tC, *55.6kb<Z>KpnHfT 
<?!?-^6SC<mS004^DNASKpiiI L> T'tc 

5. BkMCffl^t -SONARS *v £ afc^Vl/J: >J ffiU 

isaabfcDMAWT^r^v^^tc. swodna^^ 

JO t^SSt^Tt^o -t^^COl*^^^^ K» pSFHtpnll 
[0 04 0] (4 ) Lg-Rj01ilfir?-(7>S|S^Sfe#t;KpnI 

v\ mizfu hu-;utz^rpKF-Kpniio*fA^co 

PCR/Sequenolas S (^°-^r> « x;U*7-*±) fe^ 
V\ DNA2/-^r>"9' (A-^^ * iCioT 
ffttofc. SM^UCO^T^ DMASIS (BiZV^bOi 

^^2. SkbOORF^^E LT V ^tt= 
50 [0 04 1] ( 5 ) inv^^PCR tC «fc o Lg-FL01ia j £^-^ 
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inverse-PCRlCiSl^FLOlifi^^^fliW&S^W 

ic@i3ic5Vf. ^t.^u/iu-FLoija^-^s^^ 

CIS 3 CD] OD%J£BS7UJ= Primer5 [5' AATACACAACAT 

GGTCTCCT3\ KI3 (Z)) primerS (o ACCAGAGGT 

GGAACTACTGG3' , EI 3 (3)1 ££-J&bf-o ijg&'f4*$IBtffc 

K.MS004l*a>DNA 60n*g v hcOHindlll l> 

>#-fct) -ci'NHtu x*y-;i/ttJBTimiCi^ 30^1 
OTESWfctciSPU 300/ii^^r-;uT-DNA^-<^- 

(5) tCjgsS tifeHindl 1 1 bfe^SH^^ b 

er5 (gJ3 (2)) ife <fctfprinier8 (Hi 3 (3)] £^>TT 
— i; Its LA-PCR$fy S inverse-PC 

t£V\ &£kteDNA^-v;blM ^-430 * x 

8, 68riO^CO^>f^;U&30tf-'1'^;i^ l Jig1"" ttCJ: 20 

Tm^WKlL^rf^ «J8.2kb. ^J3.6kb, ^.Okb^DNA 

[004 21 itf>03, *i)8.2kb<DDNAWr# CIS 3 (6)} £ 
^;i^MfUffiU Prep-A-Gerie (AV^'VMi) & 
^v^^t^a Sn-;Hct£^TDNA^£^br-, 

&, EcoRlSM2- XbalSW&S^bT^&flre. ZMftK 

WlUfe. ZLOTNAfUiS:, Alul C<-D>2M±) 
ftU PUC118 <^S3t) COHincIIgMfctCjSflSU AB&H 

ffll^HiCOi©^ ^^467bpCD^7J?T>T-^:^^I £ a - > & 

§fc«W<ZMM£ig3#(7)tC5Vr. 
[0 0 4 3] b^b&7^e>, KFKDffiA*FrmctiffiRWF 

^LSB2?'J fe^tlC. primerKN-2 [5' TTGTATCGGAGTATTTAT 
A3\ (S3 (8)] fe^fiftlt, &Vv-C_fcffi<2Mnverse~PCR 
fiJEtCJSv^SBSlfcJBvv i^*<7>priner5 EE33 (2)] 
fc<fcTJPprimerKiN-2 (03 (8)) ^^7^V-tU, 2/ 
->T>yPCR'J-i/x> h^-y h tC-fc^Ti 
nverse-PCRfcfrfcofc. ^^Oftft&tt^^n h 3- 

;w:$cv \ /xi^DNAtr- v;i/+M ? 5 -<tfO£M v m:, 

<W'C1#. 5Fvr?f\ rrci^a^^A 9 jl&SC-V-'f 
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^4.4kb, rfrl.lkb. #*W.6kb0ONAWT^r^ifi5Sn"C 
VNaCDjti'SBgRStlfc. ^(Dptg, W4.4kb<75DNA^ [EI 3 
(9)3 £YA^«bW£U ±ifiO^T'*SKb, 

y)77^>h (£ffi») fcB^T¥&3fc*tU P U 

Cl 18£)Hinc U *fiffit)H£fefct;:3$ A b fc 0 
^e>tVfe^KlR»flt^^^^ KF14&, 02(C;5*;* 
nfeftOifflS^^EI^OBaBHlSlHa. EcoRISMfc, Xbal3M2 

;0 0 4 4] KFMcOffiAWf^r^ IS 3 <10) lew b fcEcoR 

7r, KF14£EcoKlT*Vflft^ SB^ftlbfe^^^^ 
Ks KF14AEeS;'Bifibfc 0 Z©^X^KI±®I3^ (1 
0) (DEccRI gMfc^ ^> (8) COprinerKN-2^T — - MWi^ T a 
Olia<Z>»T^rS:^r0 9 RF14AEc©#AWfnOig;ISB2^JS:Ec 

oRisM^^si^wcttoibfe. -zcDmMmnz^t. 

tC, primerKTo' Ec [5' AGCOTCGACCTAATAAAGGAAAAGGGGAA 
3\ BIS 0l)]«!'&^bfco Sfc, TTIC&£L£PKF- 
Kpnl 1 ©Jtp A»T>Tr<7>aiI^ W«5«3SBa? f J «: ^ t". primerK 
T3' Hd (5' GGAAGCTTimGTAA.UCAGATTimGCCCCCCTT3' , 

^r^V^T, ^'|$^»MS004^(Z3DNAtD2^g$:^fh 
LT, LA-PCR^y hSfflV^PCR'fe^'st. JaStt, 9 
4 a Cl^-«:l^-<^;^ 98"C20^ 68 a C10^Oir-< 

^fi)c^5:0.8XTifn-^&mv^T«^*©b-fe*S«. *& 

roPcwcj:swi>v*u-aoia^^s»T 

tz. e (a4Cl^FL01^e^^^COfWP5S^^[2I^^ 
[0 0 4 5] ( 6 ) Lg-FL01ift&^&KfT^f(Z)^S^(7) 

u-Ft-oiafeT-^Atcji&^^sio^ttiis^sBrs 

(Xh7^^^i) ©BamHI-HLndlllSWatCiiagb 
fc a -iD^TUKfc, ^A^^^CO^-^^El- 
oBstEHSW^^^R^, «fe(4@?eKY64m (a. ura3, 
leu2, FL08) >J AgtlCTtSAU FLOlaB&T 1 ^© 

(TiFLOliftG^A'pRSyOS^if AlC «t o TaSS^ *lT i^o Z. 
50 IMf^WW^JioTflKSU RY6444*i:^b 
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^-K£^Tra^£tyrv^o Z0>Bi>ffe* Sail 
tTtt, YIp5C 7 )EcoRI U ftfel^ 

SalI^HiidIIIglHa(Cl^FLDiate7^lttflrfe5i»SU 
y^^S£K < fcoTitt& KY644«C»AL*: a 



(10) 4$fHFF 8 - 2 6 6 2 6 7 

18 

* [0 0 4 6] ^^n^K^^DN'A^^VfWr^: 

^7X5 K%KTXT2i:#*Lfe. KY65G#:£^0\ ^ * 
-Tfe^pVT37C0^^Y644^^C^lA^^TV^^^ (KY65 

[0 04 7] 
»2J 



KY65Q KY6S2 (WIS) 

t > y — a 

r - - * 



♦uSHfttev -til 
[0 0 4 8] KY6D2^T^t'©^Cfc^Tfe^tt$: 

[0 0 4 9] C^5^J2] U-FL01 &£^Q=i- K$I 

m, KFl^ASfr^^5 r ±^49bp^^::U-a01ift&?- 
<Z)|BIRI5ft&8W£ i: *i £ 8M£##& I- T ^ 3 Offl 
K>Oo' _h7SfE58bp(Z)©.e^^3' ^^COPCRffi^ 
prinserKTFT (5' CCCCAAXTTGCTCTCCAGTMATTCCG 
CA3\ E3 (14)]%^fiX;Ufcc Sfc. 5^&£lf,pKF- 
Kpnll(7D»AWT>tOTai£BH^Jfefefct^ Lg-FlOl&^-tf) 
a- K?I*#<7)n&*&3 K>0>3' Ttfo53bpCO{*tg7^5' #1*3 
^^PCRffi^-f primerKTORFA [5' CCGAATTCTAAAC 

ACTATAAGCCTGATGATAG3* . SI 3 (15)]) ^^Ufe. 



ftt£st=.o BJZ^ &4°C30fA 60°Cl£\ 72*C3^30^O 

U-FLOlORF^tiS'^Oindlli^ 3' jfcSgtCE 
coRI«Vfto*«El"* «fc tC-T^f -f >^f:^7^-l: 

EccRlT-^bU a^S5fi3P-ffl / <^f-pVES2 Uvtfhn 

K*fAS*X<&«fc^ Hindni~EccRI3W£C£/f£U 

fc^«^#0MA0**>PBr U U-FI010RF 
^*^A$*iTv^3t*%SSnfe^pfeI<01*S«:K 
40 Y646«5il^bfe. KY646«fe<Z>**o:^*5 K£Y 

ESKT2i:^i&b^ KY646^t, ^ * -t'&SpYESZtT) 
^^Y644^tC»AantV^«E (KY6491*>:^£,) ICfS 

[0 0 5 0] 
[S3] 
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(11) 



*$B8¥ 8 -2 6 6 2 3 7 
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GAM 7^ ~- 9 - i-ffjfll f n;^Lg'^^-01QK^ : Kfi>t$: 



KY649 (ttffo> 

v / - 



[0 0 5 1] KY649trmW>^£tl£^Ttjae&ft£ 
j^Sfc^ofc^tCfcfU Le-aOlORF|!fiM-$:'&tfKV646«(fc 

[0 0 5 2] C^fife^J^] Lg-FLOl ifi^?-^^^-^ 

c-FL01[Watari 6 (Yeast, 10, 211-225 (1934)) 
^Ufw^^^FLOiai:^} ^$afe?-*:ffr£ 

£^fbl&, pUCli8<75HincI ISMiSC^ n -n> r bf-. 

fe^ill^ Lg~Ft01iS^^)f^!fen K> J: 03* T*?f§639bp 
g^boD&fcyVD^^T-, pfinerKTF8 (5'CGGGATCC 
ATCTGGCAATACCACACTAACA3' ) Lfc. primerKTF733 

£ OpritrerKTFS V \ ^i£^^MS004^DNACO2 

fc. JKJ&li* 94"C30*i\ 60*C1£\ 7ZCyr&fi®W4 9 

is*. ^cz>^?:U-aoiN^Tn^^' B *9e>nfc»t# 

PCR^?n--V^ffl^*-T&4>pT7Blue (y 
>;;ot^t. *f A^^^&S^J£i3S:^r^6&^^ 



^ tC ^-tf>T > £ ^ A ~? - tC J: o TPCR^^ tlT 
V\£ a KNTAl^rHindlHS^OTamHITv^ftb. £ — 

U ±34(©^teT#BaaU, pYES2(3GAL1«r?-<Z>:/e^ 
20 -^-<DT?S!ElCiE*lSJ^j*A**lSJ:-5, Hindll I^Bam 
HIS^it-^n-r.>yu ^n^^S. K&KKYES 
i:#^b^ s 10^7^^ KKNYES £^t^;&S@§(Esche 
richia coll) EKB707 ft, ^j5S7 ^1 ^270^^X1 

[0 0 5 3] KaUri 5> [Yeast, 10, 211-225 (1394))<t) 

IbpM&V, 3*^rm^.^^^V-, prinerKcFlN (5*CG 
30 GGATCCACTGTAAGTGATGACTTCGAAG3' ) &£V\ 

<Z>3'T8fe58bpS.fcM* 5' ^fo^CO - ^-^-. primerFL 
ID4 (5' CGGAATrCTCAGCGTATAA'ITAGCA.\AGAA3' ) £^J# 
U ABXL-lt#toDMA<D2 

^ 0 SJfcti, 94r;30^ 60*ci£\ 72T3#30jf$coiM£ 

40 ^ 5' ^tCBamHIBfe 3* 5^^EcoHIiPf4^^ffiT« 
£ e> t w ? if-T > ^ it -? 5 A T - J: o T PCR W§ $ 

^L^KNYKCOU-^Ol^^COT^tllH^fBlC^A 

y FLOl ZyWkn- KT€>a©F2«B5$ n§ ^ t ^ 

50 feh^£DKY644^i;3SAbfe a ^^nfe^^aftf*CODNA 



(12) 
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©^vJWt£3£J6U Le-FLO IN 5^ftfTM* t. Sc-FLO LC^CSfr 

[0 0 5 4] Sc-FL0l2t^cD^rrK>O5' Ji 

i£-69bpg <t 3' primerfUDl 

(5' CCCCAAGCTTTCGTTTCATCrrAAGwTCT^r3 f ) ZtrPX t fa> 
primerFLIDl J; prinerF-lD4£: ^ >f V— UTffl 

<0;&WS*.fc. ^ X<Z)»T^S:Sc-FLO10RF«T^i:l^ 
^. Sc-FL010RF«ftm± 5'^tCHindlIIS£L 3' 



ifrSW 6-266287 

22 

i-ilJioTPCRWaSnT^*. XtOWT^rfe. Hindi life 
^^EcoRI^ftU pYES2CDGiUJ&^<Z>:/a^-#- 
<Z>yfflZiEl5}ftlZft^fr2>X>?* Hindlll-EcoRlSMi 

Alt, 4#^ti^MIE^©DNA^W>^r^^e 

[0 0 5 6] 
[£4] 



v > ^ - 7. 
^9 ? V-i 



KY647 (iC t2) 



[0 0 5 7] KY649^TH£fc'O^CfcVxT&^i£*: 
^*fc3*ofc<3DtC#U Lg-FL01N^Wf^fcS<?-FLDlC«fi 

jBMWfi+T-^li&wUfco RY648*fc(7>«&1£li. KY650 
^BBSS^u yi^-n-^ v;uh-*, 

<B5^LTW*<Z>l;iu Lg-FLOlORFSr^O^O, U-F101N 
[0 0 5 8] ) 



J:^:ffiU« KpUC18£KpnIT-^ft& ^ 

(GGGTACCC) £#AU KpUC18±K£tf^L 

JU£&#tf) fcffAU K?KF33l?:^bfe- 
[3059] y^Tv^ KpKF-KpnH^e>^bfel.7kb H 

inell-PvuIHft* (3 r SB8HR«^t?) St^XS Kpl'C 
U 8 COSm I A L T ^ ^ 7, i KPXF3HP »b . 

l.Tkb BainHI-KpaI»iWr£^U ^^^^ KpKFoBlCDBa 
mHI-KpnlSP&fig^AUt. KpRF53-l^{^ 

0 kb) £^©<D?CK (sJ-N^^U-feb-S^- W ifi 
^(7>^-^^-^-m^ (0.4kb) ?:fte^^^ 
KpSYlL4P (^f^^2-265488-^^^) feSmaU^t^. Hin 
dIUU>*- (CAAGCTTG) tmZL. Hindi I Ivflft&'fe 



(13) 
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2/) ©O.Skb HindHIItf^fcJfAU KpGPDBSR * 

Lfc. rODKAWT^til, 7*7X5 KpKF53-l£3ainHIi#f!: 
fciiSSU ^7^^ KpKF53BSR19£ffcKLfc, 

[0 0 6 0] (2) t*-;i/8fS£>ff£f£$£& 

L^DNA^#2,7Ag£10Mg<£^^DNA & 
05O.2cnrfe;i/&J8VNTs 1.5KV, 25/xF, 2OOQ0>«&^;U 

xfcjWfco rt7>!H!W$tr., imicDimy;vt: h~;ufc400 

Mltf>YPD£fiO;L, SO-C-e^Rg^&^L^. 50m£/(d 

tc«tru 3o-cT*3Hr4us*u;fc. ttimi>tcmn&&fo 

-FLOl3tGTF-7!)^g$ fife tf- VbS^JS^IftSrJFfiiff b 

C00 6 1] (mm®: s ) u-floi it^iisc-Ftoi 

356605 3 ICioT, U-FLOI &^ON^W£213 7 

tt^Ih^^tlf-. -f^T, U-FLOI itfe?-i:Sc-F 
L01 JB^(3C^C5aP^©*iiW$tu-S7^ y^eH?[i$:itK 

*^3S*(CratC«SE$^fe., 1) Lg-FLOiatfeT-T-tts Sc-F 
L01 5S^?*!7}84#gCD7 5y^ , Qll0 #9©7^;^f 
lC*i^-t*277Sy»^4febTV^S- 2) 5c-FL01ift£ 
-?-7?8ft*.T123 «S^>7* ^SEiTli, Sc-FLOl &&rJ- 

te?"C-3tt^.Tl24 #@tf>7^ VfiSH2AB*l±, Sc-FLOl life 
^i:Lg-FL0i 3ft&7^*ai»H4liiS^o 
[00 G 2] 3^e,«0lB*&]»*AT, So-FLOl fcLg-F* 
ISM 



WBB^ 6-266287 

24 

L01 CD*;*5ift4^?-&t>\ Sc-FLO10>84#@<£>75 yffif 
^£110 »@0?7^^WCffi^-r?>2775y^^*: 

fc*si*£J6^*fmb&. z:tL6(Z)eicS!FLoiift&7- 

CDN^2^^ti> rpcR^-i?;i/J (M. A. Inn 
is£S, ^ ^MtRs HBJ ffijfc 1991) <7>p.155 -16 

0 KifittStifc. U3>^>hPCR &£^Tffr&b 
fc, X^J:^^bT^^n^SS^01«^<DN^ 
W$&Z>HLfir&, ^S6ffil3^©^^^ KXNUtC3(Z)HindII 

1 —BamHI 3M5(uALl ^U*- # - £Sc-FL01 C^Kfj 
^F^) ICIE^ffllCJBfcU &&KY644 «Hi:i»AUfe. 

3 h|BJ^CO^T-tToA- a *SRfel29£30*1\ Sc-FLOl 

#*T-*<Lg-?L0l &fc?fcfcT\ *n#|S*#Sc-FL01 & 

KY707 , KY708 , KY709) Sc-ROl &fc?-*:r$Ol*(K 

Y706) tpm m^mmtmmM*7r,L,tz.<Dizttu 

Sc-FLOl ifi^7-T'IBCXT124 #gcO7^y^(U-FL0l3fi 

*"C'3ttfLg-FIDl &^S#T\ ^tU^&tf Sc-FLOl iflfe 
^-a^-e^^^r^^FLOlit^-^:^^^ £tt0»j3 [C 
^b£KY64S #^KY646 Jfcilpnfli©, «VM^- 

— Sc-FLOl jft^?-<D64^g<D7^ y 

Sb*e>no ts©75 y®stc+§^t^27T< y tt^aw* 
£:K*Sl±fc&sm»^fc#oKY7ii ffit* 3lv* 

8fc^SQB$fc&js*Lfc. £AJ:t&#gJfe^*>. Lg-FLOl 

^co^-;^®^T^tc^-rs^i±. Lg-aoi 

[0 0 6 3] 

g£?iJ<7)JS:£ : 213 
S^TJ(7>S! : 75 



Het Thr He Ala His His Cys lie Phe Leu Val He Leu Ala Phe Leu 

15 10 15 

Glu Leu Lei] Asn Val Ala Ser Gly Ser Thr Gin Ala Cys Leu Pro Val 

20 25 30 

Gly Ser Arg ^ys Asn :iy Met Asn Val Asn Phe Tyr Lys Tyr Ser Leu 

35 40 45 

Gin Asp Ser Thr Thr Tyr Ser Asp Pro Gin Tyr Met Ala Tyr Lys Tyr 

50 55 60 

Ser Asp Thr Lys Lys Leu Gly Ser Val Ser Gly Gin Thr His Leu Ser 
65 70 75 80 



:/ 22 



(14) t&m^ 8-266287 

25 26 
lie Tyr Tyr Gly Pro Asn Thr A La Phe Trp Asn Thr Ala Ser Trp Ser 

85 90 95 

Ser Asp Leu Phe Cly Phe Tyr Thr Thr Pro Thr Asn Val Thr Val Glu 

100 Ijd 110 

Met Thr Cly Tyr Phe Leu Pro Pro Gin Thr Gly Ser Tyr Thr Phe Lys 

115 120 125 

Phe Ala Thr Val Asp Asp Ser Ala lie Leu Ser Val Gly Gly Ser lie 

130 135 140 

Ala Phe Glu Cys Cys Ala Gin Glu Gin Pro Pro He Thr Ser Thr Asp 
145 150 155 160 

Phe Thr He Asn Gly lie Lys Pro Trp Asp Ala Ala Ala Pro Thr Asp 

IGo 170 175 

lie Lys Cly Ser T.ir Tyr Met Tyr Ala Gly Tyr Tyr Tyr Pro He Lys 

180 185 190 

He Val Tyr Ser Asn Ala Lys Val Leu Ala Arg Leu Pro Val Ser Val 

135 200 205 

Val Leu Pro Asp Gly 
210 

C 0 0 6 4 ] Se?U#^ : 2 * h#U V— : 

Sa^lJOD^S : 14 20 S2?ijc7)®i : '< 

GLy Pro Asn Thr Ala Phe Trp Asn Thr Ala Ser Trp Ser Ser 
1 5 10 

(0 0 6 5] KJ£IJSH£ : 3 3fc£J&£ t^^nv^^ -teL/t^ic (Saccharoityce 

BE#KD£3 : 697 s cerevisiae) 

g2?lj£>3l! : ffl$L - KMS004 

mem : z^m mpiaxm 

h &U 'J- : HMttK 30 WStfcftTE* : CDS 

: Generic DNA ^E{4S : 59. . 697 

Em 

GCTCTGCACT AAATTCCGCA AATGATTTTC TTTAAATTGA TTAGCACCAC TAAAAAAA 58 
ATG ACA ATT GCA CAC CAC TGC ATA TTT TTG GTA ATC TTG GCC TTT CTG 106 
Met Thr lie Ala His His Cys He Phe Leu Val He Leu Ala Phe Leu 

15 10 15 

GAG CTA CTT AAC GTA GCA TCA GGA AGT ACA CAA GCA TGC CTG CCA GTG 154 
Glu Leu Leu Asn v a l Ala Ser Gly Ser Thr Gin Ala Cys Leu Pro Val 

20 25 30 

CGC ICC AGG AAA AAT GGG ATG AAT GTC AAC TTT TAT AAA TAC TCA TTA 202 
Cly Ser Arg Lys Asn Cly Mot Asn Val Asn ?he Tyr Lys Tyr Ser Leu 

35 40 45 

CAC CAT TCA ACA ACC TAT TCC GAC CCG CAA TAT ATG GCC TAT AAA TAC 25C 
Gin Asp Ser Thr Thr Tyr Ser Asp Pro Gin Tyr Met Ala Tyr Lys Tyr 

50 55 60 

TCC GAT ACA AAG AAG TTA GGT TCC GTT AGC GGA CAG ACC CAT CTC TCC 296 
Ser Asp Thr Lys Lys Leu Gly Ser Val Ser Gly Gin Thr His Leu Ser 
65 70 T5 80 



do) ftm^- 

27 28 
ATA TAC TAT GGC OCA AAT ACT GCC TTT TGG AAT ACT GCC TCT TGG ACT 346 
lie Tyr Tyr Gly Pro Asn Thr Ala Phe Trp Asn Thr Ala Ser Trp Ser 

85 90 95 

TCT GAT CTT TTT GGT TTC TAT ACT ACT CCA ACT AAT GTA ACT CTG GAA 394 
Ser Asp Leu Phe Gly Phe Tyr Thr Thr Pro Thr Asn Val Thr Val Glu 

100 105 110 

ATG ACA GGG TAC TIT TLA CCA CCA CAG ACG GGT TCT TAG ACA TTC AAG 442 
Met Thr Gly Tyr Phe Leu Pro Pro Gin Thr Cly Ser Tyr Thr Phe Lys 

U5 120 125 

TTT GCT ACA GTT GAC GAC TCT GCA An TTA TCG GTT GGT CCT AGC ATT 490 
Phe Ala Thr Val Asp Asp Ser Ala Tie Leu Ser Val Gly Cly Ser He 

130 135 140 

GCC TTC GAA TGT TGT GZA CAA GAA CAA OCT OCT ATC ACA TCA ACG GAT 538 
Ala Phe Glu Cys Cys Ala Gin Glu Gin Pro Pro lie Thr Ser Thr Asp 
145 150 155 160 

TTC ACT ATT AAC GGT ATT AAA CCA TGG GAC GCA GCT GCA CCT ACC GAC 586 
Phe Thr lie Asn Gly He Lys Pro Trp Asp Ala Ala Ala Pro Thr Asp 

155 170 175 

ATA AAG GGG TCA ACG TAC ATG TAC GCC GGT TAC TAT TAC CCG ATC AAA 634 
He Lys Gly Sep Thr Tyr Wet Tyr Ala Gly Tyr Tyr Tyr Pro He Lys 

130 185 190 

ATT GTT TAT TCA AAT GCT AAA GTC TTG GCT AGG CTT CCT GTT ACT GTG 682 
lie Val Tyr Ser Asn Ala Lys Val Leu Ala Arg Uu Pro V a l Ser Val 

195 200 205 

GTA TTG CCA GAT GCA 697 



8-266287 



Val Leu Pro Asp Gly 
210 

[0066] mm^ : 4 

SB?!fcZ>£«5 : 42 

h^oy- : mm 

fE? f Jtf>3®Si : Genomic MI A 



s cerevisiae) 
30 #fc£:KMS004 

#&&fig: 1. . 42 



-feWtT^X. (Saccharoayce 



GGC CCA AAT ACT GCC TTT TGG AAT 
Gly Pro Asn Thr Ala Phe Trp Asn 
1 5 

[si] ^-^^fc^Dx^if^^c^aoiis^ictH 
[E2i u-floi j&s&mqmgzmxmzix-t* 

[E3] inverse PCR (C J: &Lg-FL01 i&Q&<D±gi>? U 

[SI 41 Lg-FLOl &<jtt&&ftcom$m3&m-$:iF 



ACT GCC TCT TGG ACT TCT 42 
Thr Ala Ser Trp Ser Ser 
10 

40 [@5] Lg-Sc-^^^aOlifife^^cD^iglfe^t, 

[06] Lg-FLol ifte^^y^x^ ^(Dmmm^ 
t. 

[®7] u-floi &&mm%zf ! ?xz wmm c& 

[EI 8] Lg-FLOl ftfe?-i:Sc-FL01 iS&T^NjkSP^O) 
[129 ] ZMOtymi FL01 fc^&#^JfoZ5'«Si0> 



# 17/ 22 



(16) 



ftffl^- 8-266287 



[Ell 



[[212] 



4Jkkb- 
3.7kb ■ 



/ /7/ 7 



fits::- 



DNA 



mRNA 



\L - *> W ft fe * V* ^ ft FLO i it (E -T- 1 - N t" 4 



HDL 



Hd Ei Kp Bp, 3* 



IrfLO i«Sf ft*** B 



[04] 



[H3] 



SI Bin Xb Pt Sh 



Sp HJ 



-2L 



HK*i ear.cn *j _ *J 

■A- 



to 



-ill- 



1 



O) CD 



B**>*Jir li£T t^t- Bm;BimHI.Pi.P«tSl;SaiUp:Si^l. 
Sb;$phI,Xfc:Xt>aI 



* 3:54: 



# 13/ 22 



[©53 



#83*2 8-266237 



KTF7 


cm 







HMUl 



OM.T -ro — r — 



fY — 



GAL! 

^ ^4Ll«-FU> 



W*tN 



( 1 



3 Jfch B»mHLEa>»JffK- 




(18) 



rr 

#G§¥ 8-266287 



♦ 




a 9) 




(20) 



s<=-rtoi 

Lg-FLOl 

3c-FL01 



«K"o^ csvscaTli « a V !? »»» ll0 1Jo 



# 2. 



(21) 
f©9j 



6 -2 6 6 2 8 7 




6i:int.ci.6 




C l 2 p 


21/02 


//CC 1 2N 


15/09 


C 1 2 R 


1:865) 


CC 1 2N 


1/19 


C12R 


1:865) 


(C 1 2 P 21/02 


Cl 2R 


1:865) 



ZNA 



c 1 2 P 21/02 



